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Abstract

Context: The Centers for Disease Control and Prevention has recently published its “Summary of Infection Prevention Practices
in Dental Settings: Basic Expectations for Safe Care”, but information concerning compliance, occupational hazards, and specific
recommendations for orthodontic facilities is less widely available.
EvidenceAcquisition: We searched electronic English articles published in PubMed and Google Scholar databases (2010- May 2016)
using various combinations of the key indexing terms.
Results: 95 articles were selected for comprehensive reading according to the inclusion criteria. Problems and difficulties for or-
thodontic offices in applying the recommendations have been divided into nine focus areas concerning the quality of supplies, the
procedures necessary to adhere to the standard precautions of hand hygiene, the use of personal protective equipment (PPE), res-
piratory hygiene/cough etiquette, sharps safety, orthodontic instrument reconditioning, cleaning and disinfecting clinical contact
surfaces and dental unit water lines, and impression disinfection.
Conclusions: On the basis of our experience in a university department of orthodontics and private orthodontic offices, we be-
lieve that innovative thinking based on better knowledge, education and training, ergonomics, and task-specific, evidence-based
guidelines and resources are required to improve compliance with infection control recommendations.
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1. Context

The Centers for Disease Control and Prevention (CDC)
has recently published its “Summary of Infection Preven-
tion Practices in Dental Settings: Basic Expectations for Safe
Care” (1), in which it states that: “All dental settings, re-
gardless of the level of care provided, must make infec-
tion prevention a priority and should be equipped to ob-
serve Standard Precautions and other infection prevention
recommendations contained in CDC’s Guidelines for infec-
tion control in dental health-care settings - 2003.” It also
says: “Standard precautions are the minimum infection
prevention practices that apply to all patient care, regard-
less of the suspected or confirmed infection status of the
patient, in any setting where health care is delivered.” Oost-
huysen has reviewed compliance with infection-control
recommendations in oral healthcare facilities (OHF) in de-
veloped and developing countries, but there is less infor-
mation concerning specific recommendations for compli-

ance and occupational hazards in orthodontic facilities
(OF) (2-6). We adopted the infection prevention checklists
of the CDC Summary (sections I: policies and practices; sec-
tion II: direct observation of personnel and patient-care
practices) to evaluate compliance, and found that we had
some problems in applying the recommendations con-
cerning the quality of supplies, and the procedures nec-
essary to adhere to the Standard Precautions of hand hy-
giene, the use of personal protective equipment (PPE), res-
piratory hygiene/cough etiquette, sharps safety, orthodon-
tic instrument reconditioning (7), cleaning and disinfect-
ing clinical contact surfaces, impression disinfection, and
dental unit water lines (DUWL). Difficulties and operative
problems on these have been divided into nine focus areas
supported by a vast body of recent literature and multidis-
ciplinary connections.
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2. Evidence Acquisition

The electronic literature search was conducted via the
PubMed and Google Scholar databases (from January 2010
up to and including May 2016) using various combinations
of the following key indexing terms: (a) orthodontics; (b)
patient safety; (c) cross-infection control; (d) pliers; (e) ster-
ilization; (f) reconditioning; (g) critical items; (h) semicrit-
ical items; (i) hand hygiene; (l) DUWL; (m) corrosion; (n)
sharps safety; (o) PPE; (p) impression disinfection; (q) disin-
fection; (r) guidelines. Then, bibliographic material from
the papers has been used in order to find other or older
appropriate sources. A total of 95 English papers or doc-
uments from manufactures were found suitable to be in-
cluded in this manuscript. Only few do not have a DOI or
PubMed classification.

3. Results

3.1. Orthodontic Patient Safety

Orthodontic appliances and accessories are associated
with a small proportion (0.7% - 1%) of dental adverse events
in two different databases (FDA’s MAUDE database and the
National Patient Safety Agency of England and Wales) (8,
9) but, if iatrogenic harm is considered by surgical spe-
cialty, the proportion of events associated with pedodon-
tics and orthodontics increases to respectively 10.3% and
8.2%, which is significant, but lower than that associated
with dental surgery (14.3%) (9). Meeran has recently pub-
lished an overview of the iatrogenic risks associated with
orthodontic treatment, and the roles of patients and or-
thodontists in preventing them (10). Orthodontic patients
are at high risk of ingesting or inhaling orthodontic con-
sumables, materials and appliances, sometimes due to
the malfunctioning of the cutting tips of instruments (11).
High volume suction and flushing with copious water pre-
vent chemical burns from etching acids (10% - 37% phos-
phoric acid), and minimise the risk of accidental swallow-
ing, but suitable suction tips should be selected particu-
larly in the case of lingual orthodontics (dry field systems).

We fully agree that infection prevention is a priority
in any OF because children and adolescents are still de-
veloping their immune systems, often have asymptomatic
infections (due to MRSA, S. pneumonia, S. pyogenes, H. in-
fluenza, Moraxella catarrhalis, HBV, HIV etc), may be at high
risk of developing infections (immunocompromised sub-
jects and those predisposed to developing infective endo-
carditis), or be medically compromised (12-19). This ac-
counts for the increasing discussion of the medical-legal
liability of orthodontists, and underlines the need for es-
tablished scientific proof concerning prophylactic antibi-
otic treatment and the prevention of the over-use of an-

tibiotics (19, 20) when treating high-risk patients. Stud-
ies based on standard culture methods indicated that bac-
teremia prevalence is variable after different orthodontic
procedures (20), but it is not known after a sequence of
different orthodontic treatments. In OF, controlling cross-
infections can be difficult for many reasons, including en-
vironmental contamination due to the high turnover of
young patients, who are often accompanied by a relative.
Acutely ill patients and relatives do not usually visit den-
tal offices but, regardless of their current health status,
they should be informed and taught about respiratory and
hand hygiene and cough etiquette before entering an op-
erating room in order to minimise environmental con-
tamination. Two studies have reported variable effects of
the prior use of 0.12% chlorhexidine as a mouthwash to
decrease air contamination during dental prophylaxis or
the removal of fixed appliances, but the importance of the
time interval between mouth washing and prophylactic
procedures needs further investigation (21, 22).

3.2. Task-Specific Evidence-Based Guidelines

Occupational health programmes often fail to include
task-specific infection prevention education and training,
and the presence of cross-infections and occupational risks
in an OF is often underestimated (3, 4). There are relatively
few recent task-specific evidence-based guidelines, regula-
tions, standards or papers concerning the control of cross-
infections (3-6) in OFs (the majority of studies mainly con-
centrate on maxillofacial surgery) (23), and there are un-
like requirements for cross-infection control and sterili-
sation when placing different temporary orthodontic an-
chorage devices (24-26). Mini-plates and large titanium
screws are inserted using pre-drilling methods, while self-
drilling mini-screws are placed without making a mucope-
riosteal incision or undertaking flap surgery, which signif-
icantly reduce patient pain and discomfort after implanta-
tion (27, 28). The quarrel arises because only pre-drilling
methods are considered “oral surgical procedures” follow-
ing CDC’s criteria. Moreover, mini-screws are mainly pack-
aged, sterile, single-use medical devices in developed coun-
tries, but parts or all of other devices (plates, expanders)
could be reused after suitable sterilisation. Nevertheless,
shared or detailed protocols are lacking. Recently, Estelita’s
group reported that torsional strengths of screws that un-
derwent the recycling protocols were not changed (29).
Unfortunately, the authors did not reported the detergent
solution used for ultrasonic cleaning, details for Al2O3
blasting, the used steam autoclave (with fractioned pre
vacuum air removal or not?) and its quality control (29).
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3.3. Contamination of the Air and Clinical Contact Surfaces

Cross-infection control is not easy in an OF because of
the environmental contamination of clinical contact sur-
faces caused by the high turnover of patients and by pro-
cedures such as the removal of fixed appliances and den-
tal prophylaxis, and the use of contaminated “received
from manufacturer” and/or “clinic-exposed” orthodontic
materials (3, 5-7, 21, 22, 30, 31). Mean aerosol contamina-
tion is about 6 fold higher after the removal of fixed ap-
pliances than in control group (21). Dos Santos has more
recently reported a mean of 9.05 × 102 CFUs during pro-
phylaxis after the use of water as a mouthwash and un-
der different experimental conditions (22). Many objects
(gypsum casts; elastomeric chains; wires; multi use vials
containing bonds, cements, pastes; composite syringes;
tips; light curing units, etc.) are often touched with con-
taminated gloves. The extensive use of disposable materi-
als (e.g. single-dose samples of bonding agent, adhesive-
coated brackets) and accessories should be preferred. Elec-
tronic patient records, a touch-free patient record manage-
ment system, and digital casts should be favoured in or-
der to reduce the risk of cross-infection due to the frequent
touching of gypsum casts (MRSA contamination 15.4%) (2)
or patient records (32). Clinical contact surfaces (including
those of digital devices) need to be cleaned, disinfected and
protected against potential contamination by pathogens
from the patients’ mouths using suitable surface disinfec-
tants as recommended by Rutala and Weber (33). We prefer
particularly rapidly acting disinfectants with a broad spec-
trum of activity and limited health effects (few risk phrases
in the safety data sheet). Impregnated wipes have many op-
erational, occupational and ecological advantages as dis-
cussed elsewhere (30). In particular, sufficiently soaked
wipes guarantee the optimal release of the disinfectant
and the contact time appropriate to the treated area, and
allows minor inhalation of and dermal exposure to com-
ponents. In addition, there are disposable, purpose-made
protective coverings ranging from cheap transparent food
barriers to thin sheets of adhesive plastic; the latter give a
smarter and more orderly look to a orthodontic office, but
transparent food barriers are handy against the significant
(40% - 60%) bacterial contamination of curing lights in
dental facilities as reviewed elsewhere (30) (Figure 1). Oost-
huysen has indicated how frequently such covers should
be replaced on the basis of the high turnover of orthodon-
tic patients, cost and environmental impact (2) but, in our
view, the decision depends on the degree of risk posed
by environmental contamination during the various den-
tal procedures (the removal of fixed appliances vs the re-
placement of orthodontic elastomeric chains) and, partic-
ularly, the frequent poor oral hygiene of orthodontic pa-
tients. Terminal disinfection using a hydrogen peroxide-

based, no-touch procedure based is very convenient and
safe for use in an OF (34).

Modifying removable orthodontic appliances, using
rotary instruments, at the side of the dental chair should
be avoided because acrylic baseplates are always contam-
inated by mutant Streptococci colonies/biofilms after one
week’s use by children (3, 35, 36). Moreover, the niches of
crazing or thinned-out areas on acrylic plates can favour
the growth of various microbial species (including MRSA),
and the formation of biofilm. The use of non-toxic an-
timicrobial sprays (isopropanol and ethanol; chlorhexi-
dine gluconate; cetilpyridinium chloridine) should be pre-
ferred because soaking in chemical solutions can cause the
decomposition of acrylic resin molecules (37). It is well
known that the cleaning and disinfection (with efferves-
cent tablets) of removable orthodontic appliances limits
the biohazards of manual brushing. Nevertheless, taking
advantages from the sensitivity of a bioluminometer mi-
crobiological analysis, Levrini, reported that biofilm con-
tinued to be present in low concentration of orthodontic
clear aligners even after the cleaning with brushing and
toothpaste and the use of sodium carbonate and sulfate
tablet (38).

3.4. Percutaneous Injuries and Gloves

In 2000, McCarthy reported frequent percutaneous in-
juries to orthodontists (4.9 per year) (39). The frequency
of percutaneous injuries caused by orthodontic wire is re-
ported to be 10.7 % (about half that of injection needle in-
juries) in dentists, and 5.6% in nurses (40). However, the
data are frequently under-reported (1% - 4%) or not consid-
ered significant even in the dental teaching environment
(5, 6, 41-46). Nationwide data from The Netherlands show
a small number of blood exposure incidents due to or-
thodontic wires, mainly considered low-risk incidents (45),
but the percutaneous injury rate during intermaxillary fix-
ation is 23% (47). Orthognathic surgery must therefore
be considered at high risk of glove perforation in surgeon
and first assistants (48). An orthodontist’s skill, experience
and attention are important because of the extensive use
of cutting instruments and metallic ligatures during fixed
orthodontics. Specific preventive strategies to reduce the
risk of infection due to the puncture of a glove-covered
hand include reducing the use of sharp objects by favour-
ing elastomeric ligatures (when clinically possible), self-
ligating brackets, pencil-type twisters (that reduce glove
perforation and wire stick injuries), and surgical alterna-
tives to rapid intermaxillary fixation (inter-maxillary fixa-
tion screws etc) (49). Damage to the intra-oral tissues of pa-
tients (mucosal trauma) must be prevented by using func-
tioning instruments: any sign of “wear or work fatigue”
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Figure 1. Disposable transparent food barriers (A,B) and purpose-made protective covering (C and D) are both handy against the significant bacterial contamination of curing
lights, but the latter (C and D) give a smarter and more orderly look to an OF

Barriers must be pulled perfectly tight, be replaced regularly, removed safely and disposed as waste in compliance with National Laws. They should cause non-significant
modifications of halogen lamps’ emissions of light. To prevent contamination, curing lights selection should considered the “wand” design, whisper-quiet (A and C) or no fan
(B and D), exterior made of a smooth high-performance materials and control buttons located on the hand-piece. Protective light shield and protective glasses are needed.

and any damage to the cutting tips of orthodontic instru-
ments must be promptly identified, and the tip or instru-
ment immediately replaced (10).

Puncture-resistant gloves and improved glove design
based on test methods specific for orthodontic tasks will
be very useful in the future. Two studies have shown
that the use of textured latex gloves can help improve
grip on instruments and orthodontic components (50, 51).
More recently, Allahyari found that fine finger dexterity
is increased by latex gloves because of their greater elas-
ticity and viscosity in comparison with nitrile gloves, al-
though the latter are more resistant to perforation and do
not cause allergic reactions (52). Orthodontists should be
aware that cleaning clinical gloves in any way is absolutely
prohibited as it increases the size and number of pinholes,
and is not at all approved by patients (1, 53). Further danger
may come from the use of gloves with significantly higher
defect rates (as high as 20%) than that considered accept-
able (2.5%) according International regulations (54). In the
future, orthodontists will probably have composite neo-
prene/nitrile/latex gloves, which are more flexible than la-
tex gloves and offer a similarly effective bacterial barrier
(55).

3.5. Hand Hygiene

Alcohol-based hand sanitisers are the first choice be-
cause of the high turnover of orthodontic patients and the
need for frequent hand hygiene (1, 6). When hands are
not visibly soiled, they are faster, more effective and less
drying/irritating than soap and water. Hand hygiene is
obviously always required before and after patient dental
care, and after removing and disposing of PPE. The factors
leading to poor compliance with hand hygiene are insuffi-
cient time, understaffing or overcrowding, and a low per-
ception of the possibility of acquiring infections from or-
thodontic patients. A survey has shown that 18% of respon-
dents agreed with the statement that there is no need for
hand hygiene in healthcare settings if gloves are used (56).
In our experience, education and training need to be im-
proved in an interactive and engaging manner in order to
underline the fact that gloves are not a substitute for clean-
ing hands in a crowded OF. We use the CDC printable hand
washing posters that are free for healthcare providers and
public display, and those for boys, girls or both steal the
show among our younger patients (57, 58).

3.6. Masks, Eye Wear and Face Shields

McCarthy reported blood splashes in the eyes, nose or
mouth of oral surgeons (1.8 per year) (39). In OF, splash-

4 Iran J Ortho. 2018; 13(1):e10201.

http://orthodontics.pub


Barenghi L et al.

and airborne particles (with a diameter of < 2.5 µm) are
produced by the removal of fixed appliances, and the air
contains silica particles from adhesive resin fillers, various
by-products of bur material, biological fluids, and poten-
tially infectious agents (3, 5, 6, 21, 22). The danger of these
or even smaller particles that can reach the alveoli of the
lungs is largely unknown and underestimated. Their pro-
duction can be minimised by using operating protocols
(such as the mechanical removal of as much resin as pos-
sible before using rotary instruments), and an aspirator.
A better understanding of the differences in the effective-
ness of surgical masks and respirators is required in order
to ensure their rational use during orthodontic interven-
tions. Unfortunately, the use of a dental dam is impractica-
ble in orthodontics.

The intensity of curing lights has increased signifi-
cantly over the years, but orthodontists generally seem
to be unaware of the associated hazard for themselves or
their patients (3, 4). EN166-standard PPE for the eyes and
face are available on the market to prevent accidental eye
damage by physical or chemical agents and radiation. One
study found that about 87% of the goggles in a stomatology
hospital had bacterial contamination (54% due to gram-
positive cocci), and three different disinfectants showed
similar and excellent performances (59). Impregnated
wipes for surface disinfection should be selected bearing
in mind their compatibility with medical loupes, quite
frequently used by orthodontists because of the need for
meticulous precision in their work.

3.7. Instrument Reprocessing

Recently, the instrument reprocessing has been re-
viewed by Rutala and Weber (60). The reprocessing of
orthodontic instruments (OIs), orthodontic supplies and
accessories (cheek retractors, elastomeric chains, photo-
graphic mirrors, orthodontic markers, etc.) has become a
matter of actual interest only recently (5, 6, 37, 61-68). In
general, OIs (arch-forming pliers, ligature cutters, distal-
end cutters, torquing keys, bracket positioning gauges,
V-bend forming pliers, bracket placement tweezers, or-
thodontic scaler, etc.) are considered semi-critical items
as they touch the mucous membrane or non-intact skin.
Then, OIs minimally require cleaning and high-level disin-
fection using chemical disinfectants or the use of a washer
disinfector (WD). Recently, we discussed if OIs have to be
considered semicritical or critical items, following the re-
cent statements on semicritical items reported by Rutala
and Weber (7, 69).

OIs are mainly single end sharp, heavy (cutters and
pliers), and heat-tolerant. Cleaning solutions with addi-
tional anti-microbial compounds are needed, but we re-
ported pitfalls of cleaning controls in ultrasonic washers

(UW) (70) and cleaning in UW may damage tungsten car-
bide inserts of OIs. UW are the best choice in decontaminat-
ing orthodontic molar bands from manufactures or used
after the trying practice of band selection (size determina-
tion) on patient’s diagnostic casts or at the chairside (71,
72). Molar bands are quite expensive and their buccal tubes
are very poorly accessible for cleaning (7). This accounts
for potential medical-legal liability of orthodontists, since
many manufacturers define molar bands as “single-use”
according to EN standards and then their reconditioning
is not allowed.

The optimal cleaning and thermo-disinfection of OIs
(cutters, pliers, hand instruments etc.) with little occu-
pational risk is possible using cassettes with modern hole
patterns (1/3 more open area, and 59% less instrument con-
tact) and WD. Cassettes can hold up to four pliers and three
hand instruments, and are generally needed for fixed or-
thodontics. Another advantage is that the orthodontic kit
is reassembled directly in the operating room and instru-
ments are fixed in the open position. Using WD, there are
the advantages of better automatic cleaning, no instru-
ment contact or rubbing, and rinsing is less likely to leave
rinse and drying shadows (Figure 2C and 2F). Routine qual-
ity control is possible by inserting appropriate controls for
cleaning efficacy (STF, Browne; Wash-checks WD) and the
moist heat process (Des-check, Browne) inside the cassette.

OIs minimally require chemical high-level disinfec-
tion, but packaging and steam sterilization seems to be
nowadays more appropriate (7). We agree with this choice,
since the difficulties during OI reconditioning due to the
presence of joints, recesses, sharp tips, and not easily ac-
cessible zones of almost all OIs (Figure 2G), the heavy bacte-
rial and occult blood contamination of saliva in orthodon-
tic patients, and their developing immune system (7, 73-
75). Up to now, there are no published data concerning the
bio-burden of OIs, but this is not expected to be entirely
negligible. In fact, recent molecular data show that the mi-
crobiota of the oral cavity is highly crowded with bacterial
strains (73, 74), belonging to known and unknown genera.
Saliva contains a lot of bacteria up to log10 8 CFU/mL. This
concentration is very higher than those present in stom-
ach (log10 3 - 5 CFU/mL) and small intestine (less than log10

5 CFU/mL) (75). In addition, bacterial markers and occult
blood (in the range of 1 - 2.5 mg/dL) in saliva worsen during
fixed and removable orthodontic treatment, with a shift to-
wards an increased prevalence of periodontal pathogens
(S. mutans and Lactobacillus) (76, 77).

Taking into account working problems, chemical dis-
infection is more aggressive and more detrimental to the
lifespan of orthodontic cutters than autoclave sterilisa-
tion, and is responsible for localised corrosion in the form
of pitting, which is more dangerous than surface corro-
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Figure 2. Some examples of corrosion and/or surface damage of OIs caused by: the low quality of A, stainless and joint fit; B low cost pliers; C, joint and not easily accessible
zones of Nance loop forming plier; F, residues of the etching gel or bonding materials (F, up) widely used in orthodontics and of reconditioning products (F, bottom); E,
cleaning in ultrasonic washers (*) and closed position during sterilization (**)

Some poorly accessible parts of a SpinTek opening/closing instrument (D) and distal end cutter during the reprocessing in closed position (G). A probe marked at 3, 6, 9, and
12 mm has been included to show how small parts are. Various stains and/or surface damage due to residues of cleaner, disinfectant, water etc (H, up). Corrosion on bracket
placement tweezers (H, middle) and on ligature director (H, bottom).

sion (65). The widespread use of spray surface disinfec-
tants on OIs is a risky error because their efficacy is insuf-
ficient and their pH and/or their composition may dam-
age the chromium oxide layer (37, 62). In general, the
corrosion of pliers is due to various factors: a) the qual-
ity and chemical profile of the stainless steel and joint fit
(Figure 2A and 2B); b) drying biological fluids, etching gel,
adhesive, or composite left on the surface (Figure 2C, 2F
and 2H); c) chemical corrosion due to some disinfectants
(es. peracetic-based disinfectant and surface disinfectants)
(Figure 2H); d) a precise joint fit that inhibits rapid dry-
ing and leads to residues (water, cleaner, disinfectant); e)
cleaning, rinsing and sterilisation in the closed position
(Figure 2E); f) rubbing in an ultrasonic washer (Figure 2E
and 2G) joint improper lubrication. In steam autoclave,
plier corrosion is mainly ascribed to the quality of the wa-
ter/steam, residual moisture after steam autoclave cycles,
overshooting or wrong cycle selection, and expected more
dangerous in old steam autoclave without fractioned pre-
vacuum air removal compared to steam autoclave with a
fractioned pre-vacuum air removal (es. class B autoclave
following EN13060) and routine quality controls (63, 64,

67, 78). Nevertheless, steam sterilization have some disad-
vantages (overall working time, overall weight of OI kits,
higher requirements of OIs) taking into account the or-
thodontic patient turnover. The use of sterile OIs certainly
requires greater investments, but these can be reduced by
using self-ligating brackets that do not require some OIs
(ortho Mathieu pliers, ligature cutters, band pusher/scaler,
ligature director, metallic ligatures) and are time-saving.
If OIs are packaged in self-sealing sterilisation pouches
or paper/plastic barriers for autoclaves, safe handling and
a careful inspection of sterilised packaging integrity is
necessary as the majority of orthodontic instruments are
sharp and heavy and can break the paper. To avoid this
problem, it is useful to put OIs into a cassette packaged for
terminal sterilisation, or put them into containers for ster-
ilisation (with perforations in the lid and bottom) with au-
toclavable silicon mats (7). Internal chemical monitors (in-
tegrators) should be placed within each package, tray or
containment device to be sterilised (78), and the contain-
ers should be placed about one inch apart from each other.

There are indications (but no guidelines) concerning
the reconditioning of “clinic-exposed” and “received from
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manufacturer” orthodontic materials (e.g. orthodontics
bands, buttons, ligatures, brackets, archwires etc) (6, 37, 71,
79, 80). We believe that single-patient packaged orthodon-
tic materials are the best choice as the EN standards define
them as “single-use” and prevent their contamination by
hand and environmental exposure. The market of clini-
cally used and recycled archwires and brackets is success-
ful in many countries, although it is emerging that recon-
ditioning changes their mechanical and physical proper-
ties, and it is unclear how producers can certify the ab-
sence of microbial contamination, unmodified bracket at-
tachment ability and corrosion resistance (81). Recently,
some difficulties on reconditioning of elastic chains and
ligatures have been reported and discussed by different au-
thors (7, 37, 68).

3.8. Alginate Impressions and Casts

Recent reviews have highlighted the poor compliance
of impression disinfection (2, 82) which is very concerning
because of the continuous coming and going of orthodon-
tic appliances and impression trays between dental techni-
cians and OFs. Alginate impressions are generally sprayed
or wrapped in soaked gauze, and then placed in a plastic
bag for the time it takes for the disinfectant to act in or-
der to prevent it from evaporating. Karla suggested wrap-
ping alginate impressions in gauze soaked in 1:10 sodium
hypochlorite for 10 minutes, but did not undertake micro-
biological tests to prove it (6). It has been found that dis-
infecting an alginate impression by means of three min-
utes’ immersion in a 3% Cavex ImpreSafe® solution (which
has a bactericidal, virucidal and fungicidal effect, and com-
plies with the DGHM guidelines and the European Direc-
tives) has no negative clinical effects (83). Pakdin found
a similarly acceptable reduction in the contamination of
gypsum casts made from alginate impressions (in terms
of colony counts) when they were disinfected (10 minutes’
contact time) by being sprayed with Micro10 (10%), sodium
hypochlorite (5.25%) or Deconex, or being immersed in a
glutaraldehyde solution (2%) (84).

Lingual orthodontics is an aesthetic, customised and
expensive orthodontic treatment that needs high-quality
impressions. The Incognito Lab order form states that “All
impressions and models must be completely disinfected
prior to despatch to TOP-Service”, but does not describe the
method of disinfection in detail (85). In the near future,
the problem of impression and cast contamination can be
eliminated using digital models produced by an intra-oral
scan (86).

3.9. DUWL

Here, we briefly face the burning problem of the con-
tamination of DUWLs as reviewed previously by others au-

thors (87-89), but to our best knowledge, never associated
to OF. In our opinion, recent infections among patients in a
paediatric dental practice, and emerging molecular dental
epidemiology data make mandatory to use drinking wa-
ter in DUWL (1, 90, 91). Briefly, the bacterial contamina-
tion of drinking water ranges from two regulatory stan-
dard, from EN (i.e., < 100 CFU/mL at 22°C, < 20 CFU/mL at
37°C, and the absence of pathogens) and US Environmen-
tal Protection Agency (i.e., ≤ 500 CFU/mL of heterotrophic
water bacteria) (1). Except when removing fixed appliances
and practising dental hygiene, OFs do not usually use large
quantities of water. Then, continuous disinfection and
periodic shock treatment of DUWLs is probably the best
choice to limit the consequence of stagnation and then mi-
crobial colonization. Water quality monitoring is needed
according American Dental Association indication using
commercial self-contained test kits (92). In addition, DUWL
treatment solutions should be checked to avoid any inter-
ference with bonding procedures during fixed orthodon-
tics (93, 94).

4. Discussion

We urgently need specific evidence-based guidelines
(mainly concerning the recycling of screws), regulations
and research studies (typing of contamination on clinical
contact surfaces in OFs, bioburden of OIs etc.) based on
molecular methods, technological improvements (mainly
alloys that are more resistant to reconditioning, and PPE),
and task-specific coordinators of OFs. Cross infection pre-
vention is a priority because it is unknown the level of mi-
crobial contamination that could cause outbreaks and in-
fections among young orthodontic patients, because are
still developing their immune systems. We think that
nowadays OIs have to be considered critical items, con-
sidering the recent statements on semicritical items re-
ported by Rutala and Weber (7, 69), the reported problems
associated to OI reconditioning, the need to select high-
level aldehyde-free disinfectants for OIs according to Eu-
ropean law governing occupational safety, and manufac-
turers’ restrictions concerning peracetic disinfectants for
high cold disinfection. In addition to legal, ethical and
quality requirements, preventing the risk of infection is a
priority to improve the image of OFs. Females are gener-
ally more sensitive to the risk of infection than males, and
female orthodontic patients are less satisfied with the bar-
rier techniques used by orthodontists (53, 95). This should
alert orthodontists to review their infection control strate-
gies (particularly hand hygiene and the use of gloves) as
mothers frequently accompany their offspring to OFs. We
believe that innovative thinking based on better knowl-
edge, education and training, and consumable material re-
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sources are required to improve compliance with infection
control recommendations and more ergonomics, other
than the quality of care and patient safety in OFs.
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